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Endocardial catheter ablation has been used to treat recur- 
rent ventricular tachycardia in selected patients with vari- 
able results (l-9). Subgroups of patients in whom ablation 
may be particularly effective are being defined (IO). We 
describe a patient with an uncommon form of catechola- 
mine-sensitive ventricular tachycardia originating in the 
right ventricular outflow tract in the absence of identifiable 
structural heart disease. The characteristics and dramatic 
response of the tachycardia to endocardial catheter ablation 
suggest that this therapy is a reasonable alternative when 
antiarrhythmic drugs are ineffective. 
ease 
A 23 year old woman was referred for treatment of 
recurrent ventricular tachycardia and syncope. She had been 
well and without known cardiac disease until age 15 when 
asymptomatic premature ventricular complexes were seen 
on a routine examination. At age 21 asymptomatic episodes 
of self-terminating ventricular tachycardia were noted. Phys- 
ical examination, chest, roentgenogram and echocardiogram 
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were normal. An electrophysiologic study was performed, 
and sustained ventricular tachycardia at a rate of IS0 to 140 
beatslmin was prove roterenol infusion. Intrave- 
nous verapamil (10 mg) had no effect on the tachycardia. 
Intravenous propranolol (10 mg) terminated and then pre- 
vented reinduction of ventricular tachycardia during isopro- 
terenol infusions of 4 and 8 CLglmin. 
She was treated with oral beta-adrenergic blocking agents 
and remained asymptomatic until 1 year before referral when 
she had a syncopal episode at home. Increased frequency of 
ventricular tachycardia runs persisted despite therapy with 
disopyramide, procainamide and verapamil. She was dis- 
charged on a regimen of oral atenolol that diminished the 
number of runs of tachycardia. Over the subsequent year she 
had 10 syncopal episodes despite trials of flecainide, pro- 
pranolol, nadolol, atenolol (up to 200 mglday), verapamil and 
tocainide. She was then referred for investigational thera- 
pies. 
Physical examination on admission was normal, as was a 
12 lead electrocardiogram (ECU except for frequent prema- 
ture ventricular complexes that had a left bundle branch 
block inferior axis configuration (Pig. 1). A two-dimensional 
echocardiogram demonstrated normal left and right ventric- 
ular morphology and dimensions. Cardiac catheterization 
showed normal coronary arteries, hemodynamics and left 
ventricular function. The left ventricular ejection fraction 
was 0.61. There was no evidence of right ventricular dys- 
function. Ambulatory electrocardiography demonstrated 
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After local anesthesia with I% lidocaine. W stan 
struction quadripolar electrode catheters (USCI) 
serted percutaneously into femoral veins and a femoral 
artery and positioned at the right atrium and 
Figure 2. Standard 12 lead electrocardio- 
gram obtained during pacing at the abla- 
tion site in the right ventricular outfiow 
tract. The paced QKS complex is similar in 
configuration to spontaneous ventricular 
ectopic beats shown in Figure I. 
at this site traduced 
(cathode) and a cutaneous electrode patch (anode) on the 
back. Each shock was tolerated without hypotension or 
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Figure 3. Bar graph of mean hourly ventricular ectopic beats de- 
tected from 24 h ambulatory electrocardiograms obtained during the 
38 days before ablation and then after ablation. Antiarrhythmic drug 
therapy at the time of the recording is indicated above each bar. The 
black area of each bar indicates the mean hourly number of 
ventricular tachycardia beats; the white area indicates the mean 
hourly number of premature ventricular complexes. Ambient ven- 
tricular ectopic activity decreased dramatically after ablation. 
ATEN = atenolol; FLEC = flecainide: PFNONE = propafenone: 
MEDS = antiarrhythmic drugs: MEX = mexiletine. 
arrhythmia. After the final shock, right bundle branch block 
was observed during sinus rhythm with no ventricular ec- 
topic beats despite the administration of 2 @min of isopro- 
terenol intravenously. Exercise radionuclide ventriculogra- 
phy 3 days later demonstrated a left ventricular ejection 
fraction of 0.6, which increased to 0.66 at a heart rate of 170 
beatslmin at peak exercise without ventricular ectopic activ- 
ity. The results of 24 h ambulatory ECG. before and after 
ablation are shown in Figure 3. During the 24 h following the 
procedure, 264 ventricular ectopic beats with six runs of 3 to 
4 beats each were recorded. She was discharged from the 
hospital without any prescribed medications. An ambulatory 
ECG 9 months later revealed no ventricular ectopic beats. 
Three years after the procedure, she remains without symp- 
toms, syncope or ventricular ectopic beats on electrocardio- 
&raphy. 
Catecholamine-sensitive right ventricular tachycardia in 
the absence of identifiable structural heart disease is an 
uncommon arrhythmia (11-17). In many cases the tachy- 
cardic QRS complex displays a left bundle branch block 
pattern in the anterior precordial leads with an inferiorly 
directed frontal plane axis, suggesting that the tachycardia 
originates in the right ventricular outflow tract. The risk of 
sudden death in patients who have ventricular tachycardia in 
the absence of structural heart disease is Icw. However, 
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some patients have disabling or life-threatening episodes that 
are difficult to control. 
In oar patient catherer ablation was facilitated by several 
factors, Ventricular tachycardia was inducible by isoproter- 
enol but not by programmed electrical stimulation, suggest- 
ing that ihe tachycardia mechanism may have been automa- 
ticity rather than reentry (18). An automatic focus would be 
expected to depolarize myocardium locally coincident with 
or immediately before the onset of the QRS complex. In 
patients such as ours, endocardial electrograms are usually 
normal throughout the heart (15). suggesting that the ar- 
rhythmia arises in a relatively small focus. The earliest site 
of activation relative to the QRS complex should then 
accurately localize the arrhythmia origin. In contrast, in 
postmyocardial infarction reentrant ventricular tachycardia, 
presystolic electrical activity may be recorded at multiple 
sites and can arise from some areas that are not participating 
in the tachycardia circuit and at which catheter ablation is 
not successful (l-5,19). Thus, activation sequence mapping 
and pace mapping may be more reliable in iocating the 
tachycardia focus when it arises from a small area than when 
it arises from larger areas of electrically abnormal scar. 
Furthermore, the focal injury produced by catheter a 
may be more likely to damage a sufficient ~0~~0~ of the 
tachycardia focus to prevrnt the arrhythmia. Our patient has 
spontaneous ectopic beats that had the same QRS configura- 
tion as her episodes of ventricular tachycardia and that 
increased with isoproterenol infusion. Because the right 
ventricular outflow tract is easily accessible for endocardial 
mapping, activation mapping of her spontaneous arrhyth- 
mias was easily accomplished. The success of ablation 
guided by activation mapping of her spontaneous ectopic 
beats supports the hypothesis that the same site was respon- 
sible for both her spontaneous ectopic activity and sympto- 
matic ventricular tachycardia. This is the first demonstration 
that catheter ablation can dramatically suppress spontane- 
ous ventricular ectopic beats. 
Some risks of catheter ablation may be less in the right 
than in the lejl ventricle. Systemic arterial embolization of 
gas (20.21) or thrombi (1.4) is unlikely with the pulmonary 
capillary bed interposed between the ablation site and the 
left heart chambers. Despite the thinner wall of the right as 
compared with the left ventricle, the risk of cardiac perfora- 
tion with right ventricular shocks has been low (4). Two 
cases of cardiac tamponade have been reported among 64 
patients who received right ventricular endocardial catheter 
shocks of up to 300 J for ventricular tachycardia (1-3,5- 
10,22-24). The majority of these patients had cardiomyopa- 
thy. right ventricular dysplasia or prior right ventriculotomy 
for repair of congenital heart disease. However, the number 
of cases reported is not large and the patient and physicians 
should be prepared for possible cardiac ~e~o~ati~~ (5). Our 
patient has a stable right bundle branch block pattern after 
ablation. However, ther? Idas been no atrioventricular block 
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